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(57)Abstract: 

PURPOSE: To essentially improve amount of 
reproduced signal of a fine magnetic domain by 
transferring a magnetic domain of a recording layer to 
a reproducing layer where a coercive force is lowered 
because the layer is heated within an optical spot and 
then enlarging such magnetic domain with the 
reproduced magnetic field. 

CONSTITUTION: A recording magnetic domain 16 
exists within a reproduced spot, a transferred and 
enlarged magnetic domain 17 appears when the 
enlarged magnetic field 7 is generated by a recording 
and reproduced magnetic field generator and thereby 
a signal is increased. Next, the magnetic field 7 is 
changed to the deleting direction to reproduce the 
adjacent magnetic domain 18. Thereby, the magnetic 
domain 17 disappears and the reproduced signal 
becomes zero. When the magnetic field is inverted to 
reproduce again the recording magnetic domain 18, 
the transferred enlarged magnetic domain 19 appears. 
When the magnetic field 7 is inverted again, the transferred and enlarged magnetic domain 
disappears. The compensating temperature of the intermediate layer is adequately set lower 
than the temperature at the center thereof to prevent that the enlarged magnetic domain is 
too widened to be deleted. Moreover, intensity of reproduced magnetic field must be set 
higher than the anti-magnetic force of magnetic wall but is lower than the coercive force of 
the reproducing layer at the temperature near the center temperature. 
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PURPOSE: To essentially improve amount of reproduced signal of a fine 
magnetic domain by transferring a magnetic domain of a recording layer to 
a reproducing layer where a coercive force is lowered because the layer is 
heated within an optical spot and then enlarging such magnetic domain with 
the reproduced magnetic field. 

CONSTITUTION: A recording magnetic domain 1 6 exists within a 
reproduced spot a transferred and enlarged magnetic domain 1 7 appears 
when the enlarged magnetic field 7 is generated by a recording and 
reproduced magnetic field generator and thereby a signal is increased. 
Next, the magnetic field 7 is changed to the deleting direction to reproduce 
the adjacent magnetic domain 1 8. Thereby, the magnetic domain 1 7 
disappears and the reproduced signal becomes zero. When the magnetic 
field is inverted to reproduce again the recording magnetic domain 1 8, the 
transferred enlarged magnetic domain 1 9 appears. When the magnetic field 
7 is inverted again, the transferred and enlarged magnetic domain 
disappears. The compensating temperature of the intermediate layer is 
adequately set lower than the temperature at the center thereof to 
prevent that the enlarged magnetic domain is too widened to be deleted. 
Moreover, intensity of reproduced magnetic field must be set higher than 

the anti-magnetic force of magnetic wall but is lower than the coercive force of the reproducing layer at the 
temperature near the center temperature. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the magneto-optic-recording medium characterized by setting to the 1st dielectric film on a substrate, 
setting next at least to the 1st, the 2nd, and the magneto-optic-recording medium that carried out the laminating of the 
protective coat one by one further the 3rd magnetic layer, for the 2nd magnetic layer of the above being rare earth 
transition metals which have compensation temperature beyond a room temperature, and the Curie temperature of the 
2nd magnetic layer of the above being lower than minute magnetic-domain record temperature. 
[Claim 2] The 3rd magnetic layer of the above is a magneto-optic-recording medium according to claim 1 characterized 
by having consisted of a rare earth transition-metals alloy, and the whole magnetic moment having turned to the same 
direction in the magnetic moment and the room temperature of rare earth. 

[Claim 3] Use the 1st dielectric film on a substrate, use the 1st, the 2nd, and the magneto-optic-recording medium that 

carried out the laminating of the protective coat one by one further the 3rd magnetic layer next at least, irradiate a laser 

beam from this 1st magnetic layer side, and it uses that the reflected light receives the magneto-optical effect. The 

magneto-optic-recording regenerative apparatus characterized by having a means to arrange an information playback 

means to a substrate side, and to arrange a field generating means to a film side, and to modulate a field and/or playback 

light and to reproduce in the equipment which reproduces information at the time of playback. 

[Claim 4] The magneto-optic-recording regenerative apparatus according to claim 3 characterized by carrying out 

alternation of the field of positive/negative and reproducing in case one record domain is reproduced. 

[Claim 5] The magneto-optic-recording regenerative apparatus according to claim 3 characterized by carrying out 

differential detection of the signal which was made to carry out alternation of the field of positive/negative, and was 

reproduced when reproducing one record domain. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the magneto-optic-recording regenerative apparatus using the magneto- 
optic-recording medium and it which modulate light and/or a field and carry out record playback. 
[0002] 

[Description of the Prior Art] A magneto-optic recording is optical recording in which informational record, playback, 
and elimination are possible. Record playback of the magneto-optic disk used now is restricted to the diameter of a spot 
of light. Reproducing the minute magnetic domain below one half of this diameter of a spot considers various 
approaches, such as cross talk cancellation of partial response, magnetic super resolution or optical super resolution, and 
two-dimensional information. However, every approach is the approach of raising the resolution of an optical spot and 
reproducing a minute magnetic domain, and is not the approach of essentially improving the amount of signals. 
[0003] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is to essentially improve the amount 

of regenerative signals of the above-mentioned minute magnetic domain. 

[0004] 

[Means for Solving the Problem] In the disk which used the three layer magnetic film of switched connection for record 
film, the above-mentioned technical problem imprints the magnetic domain of a record layer in the playback layer to 
which it was heated within the optical spot and coercive force fell, and is solved by expanding this by the playback field. 
For example, as shown in drawing 1 , the record magnetic domain 16 is in (1) playback spot, the expansion field 7 is 
generated with a record playback field generator, the imprint expansion magnetic domain 17 appears, and a signal 
increases. Next, in order to reproduce the contiguity magnetic domain 18, a field 7 is changed in the elimination 
direction. As shown in (2), the imprint expansion magnetic domain 17 disappears and a regenerative signal is set to 0. If 
a field 7 is reversed as shown in (3) in order to reproduce the record magnetic domain 1 8 again, the imprint expansion 
magnetic domain 19 will appear. If a field is reversed again as shown in (4), an imprint expansion magnetic domain will 
disappear. Signs that the condition of magnetization of record film changed were shown from drawing 2 to 8. As for a 
magnetization condition, a white arrow head shows the magnetic moment of transition metals, as for the whole magnetic 
moment and a black arrow head. After magnetization will be in a magnetization condition like drawing 2 . In this, if an 
initialization magnet is passed, it will be in a magnetization condition like drawing 3 , and a record magnetic domain is 
not visible from a substrate side. If laser light is irradiated and the imprint field 7 is given, a record magnetic domain 
will be imprinted. ( Drawing 5 ) If a field 7 is further enlarged like drawing 6 , since only the magnetic domain of 
coercive force of magnetic layers 2 and 3 is small, it will expand, and a big regenerative signal will be acquired. In order 
to read the following magnetic domain, it is necessary to erase this. The above contents can raise S/N more by making 
playback light into the shape of a pulse. An imprint magnetic domain is reduced because this gives a field 7 like the 
point to hard flow like drawing 7 , and if a field is enlarged further, elimination will be completed like drawin g 8 . The 
block diagram of equipment was shown in drawing 9 . The rare earth transition-metals alloy which was excellent in the 
stability of minute magnetic-domain record as the 3rd magnetic film is desirable. In especially a room temperature, the 
presentation with the preferential magnetic moment of a rare earth metal is desirable. 

[0005] What is necessary is just to set up an interlayer's compensation temperature low moderately rather than playback 
light spot core temperature, in order for the expanded magnetic domain to spread too much and for it not to become 
impossible to make it not eliminate. Moreover, it is necessary to make playback magnetic field strength below into 
coercive force beyond the magnetic domain wall coercive force of the playback layer near the optical spot core 
temperature at the time of playback. Moreover, there is also a method of making this amount change of signals into a 
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differential signal, and detecting it in addition to signal ******** by expansion of such a minute magnetic domain. 
Moreover, in order to record a minute magnetic domain, it is necessary to set up the Curie temperature of the 2nd 
magnetic layer lower than minute magnetic-domain record temperature. 
[0006] 

[Function] With the above-mentioned means, the extensive improvement of the signal-to-noise-ratio S/N is carried out. 

Moreover, since the extensive improvement also of the playback cross talk of a contiguity magnetic domain is carried 

out and track density and a mark pitch can be packed, high density record is attained. 

[0007] 

[Example] 

(Example 1) The sample was created by the spatter. The creation conditions are as follows. Gas pressure is [ 500 W and 
the sputtering rate of 5mTorr(s) and injection power ] 0.1 - 0.2 nm/sec, using Ar in 5X10 to 7 or less Torrs of ultimate 
vacuums, and sputtering gas. Using the nitride, 350 Curie temperature and compensation temperature made the 
GdTbFeCo alloy below a room temperature the 1st magnetic layer, and made 20nm laminating of the GdDyFe alloy of 
120 Curie temperature and 60 compensation temperature to 40nm and the 2nd magnetic layer at the dielectric film. As 
the 3rd magnetic layer, 40nm laminating of the TbFeCo of 170 compensation temperature and 240 Curie temperature 
was carried out. The track pitch 1.6micrometer sample servo substrate was used for the substrate. 
[0008] The modulation fields used for record are 200Oe(s), and linear velocity of a disk was made into 2.1 m/sec. It 
reproduced by taking timing for the magnetic domain recorded with the modulation frequency of 2.5MHz with a sample 
clock, and modulating a light pulse and a field by 5MHz. When imprint expansion only of the record magnetic domain 
was carried out by about 100 Oe(s) and the playback field was set to about 150 Oe(s), the whole playback layer reversed 
the playback field. Moreover, when abbreviation- lOOOe impression of the playback field was carried out, the playback 
magnetic domain was eliminated. Wavelength performed playback by 680nm and the 3dB improvement was found by 
S/N compared with the case where this is not performed, in modulating playback light and a field. Moreover, when it 
reproduced through the differential circuit, S/N has improved ldB of this signal change further. 
[0009] 

[Effect of the Invention] Since according to this invention it will have come out to expand a minute magnetic domain 
and to make the amount of signals essentially increase if light and a field are modulated and a record signal is 
reproduced, and the magnetic domain which the improvement of a large signal-to-noise ratio was attained, and was 
expanded to the instant after playback is eliminable, a reproductive cross talk is also sharply improvable. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/26/2004 



Page 1 of 5 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[ Drawing 1] 
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[Drawing 3] 




[Drawing 4] 



http://www4ipdljpo.gojp/cgi-bin/tran_web_cgi_eije 



3/26/2004 



mA 




[Drawing 6] 
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CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 4th partition of the 6th section 
[Publication date] July 27, Heisei 13 (2001. 7.27) 

[Publication No.] JP,8-7350,A 
[Date of Publication] January 12, Heisei 8 (1996. 1.12) 
[Annual volume number] Open patent official report 8-74 
[Application number] Japanese Patent Application No. 6-142867 
[The 7th edition of International Patent Classification] 

G11B 11/10 506 
586 

[FI] 

G11B 11/10 506 A 
586 C 

[Procedure revision] 

[Filing Date] August 7, Heisei 12 (2000. 8.7) 
[Procedure amendment 1] 
[Document to be Amended] Specification 
[Item(s) to be Amended] The name of invention 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Title of the Invention] The playback approach of a magneto-optic-recording medium, a magneto-optic-recording 

medium, and the magneto-optic-recording regenerative apparatus using it 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In the playback approach of the magneto-optic-recording medium which reproduces information by 
irradiating light at the magneto-optic-recording medium equipped with a record layer and a playback layer at least on a 
substrate, and detecting the signal of a playback layer The playback approach of the magneto-optic-recording medium 
characterized by reducing after expanding the magnetic domain which lowered the holding power of the above- 
mentioned playback layer by the exposure of the above-mentioned light, imprinted the magnetic domain of the above- 
mentioned record layer in the above-mentioned playback layer, impressed the field and was imprinted in the above- 
mentioned playback layer. 

[Claim 2] The playback approach of the magneto-optic-recording medium according to claim 1 characterized by 
performing expansion and contraction of the above-mentioned imprint magnetic domain within the spot of the above- 
mentioned light. 
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[Claim 3] Furthermore, the playback approach of the magneto-optic-recording medium according to claim 2 
characterized by the field impressed in case a magnetic domain is expanded being the same direction as a record 
magnetic domain. 

[Claim 4] Furthermore, the playback approach of the magneto-optic-recording medium according to claim 3 
characterized by impressing the field of a record magnetic domain and hard flow in case the magnetic domain expanded 
in the above-mentioned playback layer is reduced. 

[Claim 5] Furthermore, the playback approach of the magneto-optic-recording medium according to claim 1 to 4 
characterized by carrying out differential detection of the above-mentioned regenerative signal. 
[Claim 6] It is the magneto-optic-recording medium which it sets to the 1st dielectric film on a substrate, sets next at 
least to the 1st, the 2nd, and the magneto-optic-recording medium that carried out the laminating of the protective coat 
one by one further the 3rd magnetic layer, and the 1st magnetic layer of the above imprints the magnetic domain of the 
3rd magnetic layer of the above by the exposure of playback light, and the 2nd magnetic layer of the above is rare earth 
transition metals which have compensation temperature beyond a room temperature, and is characterized by Curie 
temperature being lower than minute magnetic-domain record temperature. 

[Claim 7] Furthermore, the 1st magnetic layer of the above is a magneto-optic-recording medium according to claim 6 
characterized by the whole magnetic moment consisting of a rare earth transition-metals alloy which has turned to the 
same direction in the magnetic moment and the room temperature of transition metals. 

[Claim 8] Furthermore, the 3rd magnetic layer of the above is a magneto-optic-recording medium according to claim 7 
characterized by having consisted of a rare earth transition-metals alloy, and the whole magnetic moment having turned 
to the same direction in the magnetic moment and the room temperature of rare earth. 

[Claim 9] Use the 1st dielectric film on a substrate, use the 1st, the 2nd, and the magneto-optic-recording medium that 
carried out the laminating of the protective coat one by one further the 3rd magnetic layer next at least, irradiate a laser 
beam from this 1st magnetic layer side, and it uses that the reflected light receives the magneto-optical effect. The 
magneto-optic-recording regenerative apparatus characterized by having a means to arrange an information playback 
means to a substrate side, and to arrange a field generating means to a film side, and to modulate a field and/or playback 
light and to reproduce in the equipment which reproduces information at the time of playback. 
[Claim 10] Furthermore, the above-mentioned laser beam is a magneto-optic-recording regenerative apparatus 
according to claim 9 characterized by being a pulse-like. 

[Claim 1 1] The magneto-optic-recording regenerative apparatus according to claim 9 characterized by carrying out 

alternation of the field of positive/negative and reproducing in case one record domain is reproduced. 

[Claim 12] The magneto-optic-recording regenerative apparatus according to claim 9 characterized by carrying out 

differential detection of the signal which was made to carry out alternation of the field of positive/negative, and was 

reproduced when reproducing one record domain. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0001 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0001] 

[Industrial Application] This invention relates to the magneto-optic-recording medium which modulates light and/or a 
field and carries out record playback, its playback approach, and the magneto-optic-recording regenerative apparatus 
using it. 
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